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(54) THERMAL TREATMENT METHOD AND DEVICE OF WAFER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a thermal treatment 
method and device that can prevent a slip displacement A 
defect in a wafer when a plurality of silicon monocrystal 
wafers are stacked and subjected to heat treatment at a high 
temperature of 1 300*^C or more. 

SOLUTION: Using a silicon wafer 10 for placement that is 
smaller in diameter than the silicon monocrystal wafer 
undergoing heat treatment on a support plate 11, one or more 
silicon monocrystal wafers 1 for heat treatment are placed 
thereon, and then, heat treatment is carried out. Or a wafei^ 
shaped or ring- shaped support plate 13 having a concentric 
convex part 1 2 at the center is used. Therefore, even in & 
conventional heat treatment for mass production, it is 
possible to prevent slip dislocation on a wafer without 
efHciency drop in mass production. 



1:2- 



LEGAL STATUS 

[Date of request for examination] 31 .01 .2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://wwwl9.ipdLncipi.gojp/PAl/result/detail/main/wAAALhaWKQDA4133580 3/15/2005 



Page 1 of 1 



* NOTICES ♦ 




JPO and NCIPI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heat treatment approach of the wafer which lays and heat-treats one sheet or the processed 
wafer which carried out the laminating on the shape of a ring of a minor diameter, and disc-like heights 
from the outer diameter of a processed wafer. 

[Claim 2] The thermal treatment equipment of the wafer which has the installation section which is 
equipment which has the means which carries out installation support of one sheet or the heat-treated 
wafer which carried out the laminating, and consists of the shape of a ring and the disc-like heights of a 
minor diameter from the outer diameter of a processed wafer. 

[Claim 3] The thermal treatment equipment of the wafer according to claim 2 whose disc-like heights for 
installation are a silicon wafer or a SiC wafer. 

[Claim 4] The thermal treatment equipment of the wafer according to claim 2 which really fabricated the 
installation section to the support means disc-like [ made from SiC ]. 



[Translation done.] 
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* NOTICES * 



JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the approach of heat-treating the silicon 
single crystal wafer which carried out laminating installation for example, with the vertical mold heat 
treating furnace etc., and relates to the heat treatment approach and the equipment of the wafer which 
prevented that a slip rearrangement defect occurred in the wafer which carried out laminating installation 
by using the thermal treatment equipment which prepared the disc-like heights or ring-hke heights only in 
contact with the center section of this wafer, such as a silicon wafer. 
[0002] 

[Description of the Prior Art] Generally, as for semiconductor wafers, such as a silicon single crystal 
wafer, heat treatment (batch processing) is performed to two or more sheet coincidence at a wafer 
production process and a device process. There are a vertical mold and a horizontal-type method as a heat 
treating furnace used, and when it is a vertical mold furnace, it has composition which heat-treats by 
putting a semiconductor wafer 1 on the heat treatment boat 2 which has two or more slots 3 in a 
lengthwise direction (refer to drawing 2 A). 

[0003] However, in the support slot 3 of a boat 2, the maximum self-weight stress at the time of laying a 
wafer 1 arises, and as shown in drawing 3, the problem which the slip rearrangement defect 5 generates is 
in a wafer 1 . 

[0004] In order to prevent the curvature of a wafer in the lower part of the silicon single crystal wafer 1 on 
the occasion of heat treatment as a control means of this defect, as shown in drawing 2 A, many 
approaches (JP,9-50967,A, JP, 10-2703 69, A) of laying in this, making reduce self- weight stress using the 
support plate 4 of a dummy wafer or a ring configuration, and controlling slip generating are proposed. 
[0005] It is effective to use the support plate excellent in high temperature strength made from SiC 
(silicon carbide) as a support plate generally used in case heat treatment of 1200 degrees C or more is 
performed to a silicon single crystal wafer, and if it uses for heat treatment of the silicon single crystal 
wafer more than 200mmphi especially with large self-weight stress, or the silicon single crystal wafer 
loaded two or more sheets, it is effective, 
[0006] 

[Problem(s) to be Solved by the Invention] However, when heat-treating by loading two or more silicon 
single crystal wafers, for example under an elevated temperature 1300 degrees C or more, and slip 
rearrangement defective generating in a wafer was investigated with the silicon single crystal wafer 
supported and produced using X-ray topogrph equipment so that a wafer 1 might contact completely, it 
became clear that the occurrence frequency of a slip became high. 

[0007] In case this invention heat-treats by loading two or more silicon single crystal wafers under an 
above-mentioned elevated temperature, it aims at offer of the heat treatment approach which can carry out 
generating prevention of the slip rearrangement defect in a wafer, and its equipment. 
[0008] 

[Means for Solving the Problem] As a result of artificers' considering the cause of said problem and 
investigating, in heat treatment under an elevated temperature 1300 degrees C or more If the above Taira- 
like support plates made from SiC are used to the silicon single crystal wafer loaded two or more sheets or 
the single silicon single crystal wafer of the path more than 200mmphi As shown in drawing 2 B, the 
Taira-like support plate 4 made from SiC to a down concave with the self-weight of the silicon single 
crystal wafer 1 Curvature, It became local contact support at the periphery edge of the silicon single 
crystal wafer 1 by this, and checked that the slip rearrangement defects 5 occurred frequently with a 
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silicon single crystal wafer 1 periphery edge as the starting point as shown in drawing 3. 
[0009] Furthermore, when the thickness of the Taira-like support plate made from SiC was made to 
increase by 1mm or more and generating prevention of a slip rearrangement was aimed at, the 
temperature gradient between a silicon single crystal wafer and the Taira-like support plate made from 
SiC became large by the increment in heat capacity accompanying the increased thickness of a support 
plate conversely, and the slip rearrangement occurred here. 

[0010] Then, from the silicon single crystal wafer which heat-treats on a support plate as a result of 
examining various condition **** of the manner of support which the slip by elevated-temperature heat 
treatment can generating prevent, the path laid the small silicon wafer, and artificers are heat-treating the 
silicon single crystal wafer which heat-treats on it, one sheet or where two or more sheets' are loaded, did 
the knowledge of control of a slip being possible, and completed this invention. 

[001 1] That is, this invention is the heat treatment approach of the wafer characterized by facing heat- 
treating one sheet or the processed wafer which carried out the laminating, and laying on the shape of a 
ring which has an outer diameter smaller than the wafer outer diameter of a processed wafer, and disc-like 
heights. 

[0012] Moreover, this invention is equipment which has the means which carries out installation support 
of one sheet or the heat-treated wafer which carried out the laminating, and is the thermal treatment 
equipment of the wafer characterized by having the installation section which consists of the shape of a 
ring and the disc-like heights of a minor diameter from the outer diameter of a processed wafer. 
[0013] 

[Embodiment of the hivention] This invention lays the wafer 10 for installation with a path smaller than 
the processed silicon single crystal wafer 1, as shown in drawing 1 A in simple, i.e., it is characterized by 
controlling the slip rearrangement defect in which a wafer 1 periphery edge is generated as an origin at the 
time of elevated-temperature heat treatment by carrying out laminating installation of an unit or the 
plurality in support of the center section of the processed wafer 1. 

[0014] In order that this wafer may project and deform artificers in the loading direction for the diameter 
for installation of a wafer made from a silicon single crystal laid in the lower part with the path of under 
150mmphi when they conduct proper investigation between 100-150mmphi when the diameter of a heat- 
treated wafer is 200mmphi, slip rearrangements occur frequently, there is no deformation same in 
1 SOmmphi, and it became clear that a slip rearrangement was not generated. 

[0015] When this diameter of a heat treatment wafer is 200mmphi, the diameter of a silicon wafer laid in 
the lower part has desirable 1 SOmmphi. Moreover, the diameter for installation of a wafer which the same 
result is obtained also when the diameter of a heat-treated wafer is 300nmiphi, and is laid in the lower part 
has desirable 200mmphi. Therefore, the outer diameter of the wafer for installation needs to have a bigger 
outer diameter for this radius in a minor diameter, and what has the outer diameter of 2 / 3 - 3/4 of the 
outer diameter of a heat-treated wafer especially is more desirable than the outer diameter of a processed 
wafer. 

[0016] In this invention, the silicon wafer of the single crystal for installation or polycrystal with a path 
smaller than a heat-treated silicon single crystal wafer will deform, if heat treatment is continuously 
presented with a certain fixed use count, and it becomes the slip generating factor of the silicon single 
crystal wafer loaded into that upper part. Therefore, the silicon wafer for installation has periodical, for 
example, the need of using it after 5 times use, new-changing. 

[0017] Then, when used instead of the aforementioned silicon wafer for installation installed in the heat- 
treated silicon single crystal wafer lower part in the support plate or ring made from the elevated- 
temperature-proof quality of the material, for example, SiC, the path carried out the knowledge of 150- 
195mmphi (75% - 97.5% of a processed wafer outer diameter) being desirable, when the diameter of a 
wafer was 200mmphi. 

[001 8] In the case where it heat-treats by loading the silicon wafer of a different kind for installation on 
the other hand, when wafer loading / separation process is before and after heat treatment and automatic 
loading and separation are performed by machine, there is a fault to which the device of a process 
becomes complicated. 

[0019] Then, when the manner of support at the time of mass production was examined, the knowledge of 
the same effectiveness being acquired by changing the configuration of the plate for support of a silicon 
single crystal wafer into one apparatus was carried out. If it explains in full detail, as shown, for example 
in drawing 1 B, in wafer loading / separation process, it will not become any factor of the increase of a 
process by making the center section of the support plate 13 of the shape of a wafer, and a ring 
configuration into the configuration which upheaved the concentric circle-like heights 1 2 with the path 
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smaller than the heat-treated silicon single crystal wafer 1 which heat-treats. 
[0020] Here, when the diameter of a heat-treated silicon single crystal wafer is 200mmphi, as a result of 
conducting proper investigation of heights 12 path of the center section of the above-mentioned support 
plate 11, the path carried out the knowledge of 150-195nmiphi (75% - 97.5% of a processed wafer outer 
diameter) being desirable. In addition, although not limited, if especially heights 1 2 height is high like the 
above-mentioned, it will cause generating of a slip rearrangement. 

[0021] In this invention, the configuration in which the path put the wafer for installation which consists 
of a small single crystal and polycrystalline silicon on the support plate in simple can be used for a 
thermal treatment equipment. According to the transfer approach to adopt besides a mere support plate, or 
a means, that configuration can be suitably changed into the support means of this wafer for installation. 
[0022] Moreover, a thermal treatment equipment prepares aforementioned concentric circle-like heights 
and ring-like heights in the various support and means for supporting which are selected according to the 
transfer approach to adopt besides [ which prepared above-mentioned concentric circle-like heights and 
ring-like heights in the center section ] a support plate, or a means, and can adopt as the said division an 
unit or the configuration which can be laid for a heat-treated silicon single crystal wafer. 
[0023] In short, when heat-treating a silicon single crystal wafer above 1200 degrees C, it is effective that 
a path uses in simple the support plate, the support plate made from SiC, or ring which consists of a small 
single crystal and a polycrystalline silicon wafer, and use of the thermal treatment equipment possessing a 
support plate with [ long-term ] a stage as shown in heat treatment at the time of mass production at 
drawing 1 B, for example is effective. 
[0024] 

[Example] As shown in example 1 drawing 1 A, after laying an outer-diameter [ of 150mm ] phi silicon 
single crystal wafer as a wafer 10 for installation on the support plate 1 1 made from SiC with an outer 
diameter [ phi ] of 200mm, two or more 200mmphi silicon single crystal wafers 1 were laid, and 1 300 
degrees C and heat treatment of 2 hours were performed. 

[0025] With the silicon single crystal wafer produced by the heat treatment approach by this invention, 
when slip rearrangement defective generating in a wafer was investigated using X-ray topogrph 
equipment, as for all the silicon single crystal wafers loaded two or more sheets, a slip rearrangement 
defect was not observed. 

[0026] In the ring-like support plate made from outer-diameter 200mmphiSiC excellent in example 2 
strength in high temperature, the one apparatus support plate which upheaved the center section 1mm to 
heights in the shape of a 150mmphi concentric circle was produced. Two or more 200mmphi silicon 
single crystal wafers were laid in this support plate, and 1300 degrees C and heat treatment of 2 hours 
were performed. 

[0027] With the silicon single crystal wafer produced by the heat treatment approach by this invention, 
when slip rearrangement defective generating in a wafer was investigated using X-ray topogrph 
equipment, as for all the sihcon single crystal wafers loaded two or more sheets, a slip rearrangement 
defect was not observed. 

[0028] The outer-diameter [ of 200mm ] phi silicon single crystal wafer of two or more examples of a 
comparison was laid on the support plate made from outer-diameter 200mmphiSiC, and 1300 degrees C 
and heat treatment of 2 hours were performed. When the silicon single crystal wafer produced by the 
conventional heat treatment approach investigated slip rearrangement defective generating in a wafer 
using X-ray topogrph equipment, it observed that the slip rearrangement defect 5 on the basis of a wafer 1 
periphery edge had occurred as shown in the lower part side wafer of the silicon single crystal wafer 
loaded two or more sheets at drawing 3. 
[0029] 

[Effect of the Invention] This invention can prevent that a slip rearrangement generates [ the large outer 
diameter of a silicon single crystal wafer, especially self-weight stress ] the silicon single crystal wafer 
more than 200mmphi to a processed wafer an unit or in order to carry out a laminating, to face this 
performing heat treatment necessary in the bottom of an elevated temperature 1 200 degrees C or more and 
to lay a processed wafer through the silicon wafer for installation of a minor diameter on a support plate. 
[0030] Moreover, this invention can prevent that a slip rearrangement occurs to a wafer, without 
alienating mass-production effectiveness in any way also in heat treatment of the mass-production scale 
from the former by using the thermal treatment equipment equipped with the support plate of the shape of 
a wafer and the ring configuration where concentric circle-like heights were prepared in the center section 
as shown in drawing 1 B. 
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NOTICES 



JPO and NCIPX are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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